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INTRODUCTION 
The Vienna ar~a lies within the Sh-awnee Hills Section of the Interior 
Low Plateaus Province. The rugged topography here is structurally controlled and 
h~s developed by differential erosion of the upper Mississippian (Chesterian) 
limestones, shales, and sandstones which underlie the area and dip gently north-
eastward. Resistant Chesterian sandstones, including the Cypress, Tar Springs, 
and Hardinsburg, form low cuestas with ~entle northeast dip slopes and steep, 
southwest-facing escarpments. 
The field trip area lies about four miles south of the Pennsylvanian 
boundary, but outliers of the Pennsylvanian Caseyville Formation are preserved in 
downfaulted blocks. Thin erosional remnants of Tertiary Lafayette -Gravel occur 
on a few ridge tops north of the Cache Valley. South of the valley both Tertiary 
and Cretaceous rocks are extensively exposed. 
The strata of the Vienna area are broken by many faults which are part 
of a major northeast-southwest trending fault system that crosses extreme southern 
Illinois and northwestern Kentucky (see attached g~ologic map of Illinois). Several 
episodes of faulting have occurred, and earthquakes within historic time indicate 
that movecrents are still taking place. A major episode· of faulting occurred dt.lring 
late Pennsylvanian time, and later episodes during late Mesozoic and early Cenozoic 
times have displaced the Cretac~ous and Ter~iary strata. In southeastarn Illinois 
a.:-:;.d northwestern Kentucky the latter periods of fa.ulting were accompanied by igneous 
activity. 
The Vienna ~rea is maturely dissected by a drainage system that flows 
~outh-;.1ard to the Cache Valley. · .. Locally th~ atream pattern is trellised, and valley~ 
cut along the strike of easily eroded li~cstones and shales make abrupt right augle 
tu1:ns where they encounter faults. The V:tenna area also lies south of the glacial 
1n~r.gin. During the Pleistocene Epoch the history of the area was mainly eroaional. 
During the last major _glaciation, the Wi.sconsinan, enormous quantities of meltwater 
flowed down the Wabash and Ohio Rivers. At this time the Ohio River aba~doned its 
former course through the Cache Valley and cut its present valley farther south. 
Thick deposits of Pleistocene sand and g~avel underlie the Cache Valley, and thin 
loess occurs on adjacent uplands. 
Depositicnal History of . the Mississippian Sedimentary Rocks 
In the Vienna area the Mississippian form~tions are exposed along the 
southern margin of the Illinois Basin (fig. 1), a sub-circular structural depres-
sion 250 to 300 miles in diameter covering most of Illinois, southwestern Indiana, 
and western Kentucky. The lower Mississippian formations (Ki~4irho~~) are 
largely shale, limestone, siltstone, and sandstone; the middLe Mis~ss ian 
{Valmeyeran) formations are dominantly lincstone; but the u~er ~ssi ppian 
(Chesterian) formations consist of limestones, sandstones, , a~~~ale~) with the 
sandstones and shales dominant. ~ ~~ 
~· During Mississippian time, the ~Udcontinent of North •erica was a 
generally low-lying, stable platform. Clear, warm, shallow seas invaded the region, 
and the Mississippi Valley remained almost continually submerged throughout the 
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Mississippian· Period. During the middle part of the period the seas reached far 
to the north, and relatively pure limestones, · such as the Ste. Genevieve Limestone, 
were deposited over enormous areas on the continental platform. During the latter 
pa1~ t of the period the seas became more restricted, and much sandstone and shale 
~1as deposited. 
Throughout Hississippian time the illinois Basin was a slowly subsiding 
region, flanked on the east and west by structurally high, or positive, areas••the 
Ozark Dome and the Cincinnati Arch. These higher areas supplied little sand and 
mud to the Illinois Basin, and most clastic sediments were carried into the basin 
from land areas far to the northeast in Canada by an ancient river system called 
the Michigan River (fig. 1). The Michigan River built deltas into the sea, much 
like the present-day Mississippi River delta in Louisiana. ·During Chesterian time 
an extensive delta front oscillated northward and southward for hundreds of miles 
as the basin subsided. 
The fluctuating shorelines, shifting delta distributaries, and the 
continually changing water depths produced the striking vertical and lateral litho-
logical variations that can now be seen in the Chesterian formations. Regular 
alternations of sandstone-shale and limestone formations wer·e formed, each alter-
nation beginning with deposition of basal sandstone and shale followed by deposition 
of limestone. In some respects the sediments in the Chesterian Series resemble the 
cyclothems of the Pennsylvanian System, which overlies the Mississippian rocks in 
much of Illinois. 
Some of the Chesterian limestones are very pure, but some are quite 
argillaceous and sandy. Generally, the Chesterian sea was shallow, probably no. 
more than 100 feet deep. Oolitic zones are common in the limestones, as are zones 
consisting of a hash of fossil remains that were broken by wave action. Sedimentary 
features such as pebbly zones, ripple marks, and crossbedding are present in the 
sandstones, many of which are channel sands. Thin coal seams associated with some 
of the sandstones indicate times when the sea withdrew and plant debris accumulated 
in fresh-water swamps. 
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Itinerary 
Assemble on the east side of Vienna Township High School. Leave 
parking area and turn right (east). 
Continue ahead and STOP. Turn right (south) on Route 45. 
STOP. Turn left (east) on Route 146. 
CAUTION. Railroad crossing. 
SLOW. Prepare to turn right. 
• i 
Turn right (south) on gravel road. 
T-road intersection. Turn left (east) •. 
T-read from right. Continue straight ahead. 
SLOW. Turn around at intersection with road from right. Head back 
toward highway and STOP. 
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Figure 2. · .~ Extent"" of Hardinsburg Sandstone in Illinois, Indiana, and Kentucky. 
Distributar:y . channels and· average .. direction of crcsa-badding are shown. 
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Road Level 
Explanation . 
JS J Thin-bedded sandstone Thin-bedded silty sandstone 
r~~~f;lfti Covered 
~· Massive sandstone Shale 
__ . _ _j 
o.o 20.5 
(}.1 20.6 
0.2 20.8 
0.2 21.0 
1.0 22.0 
1.1 23.1 
0.2 23,3 
0.4 23.7 
0.2 23.9 
1.0 24.9 
0.5 25.4 
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Leave Stop 3. 
STOP. Turn right (1;·1est) on Route 146~ 
SLOW. Junction 'tvith Route ·145. Bear left to Route 145. 
STOP. Turn left (south) on Route 145. 
Crossing the valley flat of Sugar Creek. 
SLOW. Railroad crossing. Descend into the Cache Valley. 
This broad alluviated valley was once occupied by the Ohio River. 
The history of the valley will be discussed at Stop 5. 
Cross Bay Creek. 
The bluff on the right is capped by the Palestine Sandstone. 
Brownfield Road. Continue ahead (south) on Route 145. 
Cross Bay Creek Ditch. 
Turn right (west) onto Big Bay Road. 
Straight ahead about 3~ miles there is an abandoned quarry in the 
Tertiary (Pliocene) Lafayette Gravel. 
The LaFayette Gravel is an alluvial ·deposit .laid down by a system 
of braided streams 't'lhich drained the eastern Appalachian highlands. 
It consists of stratified sands and cherty gravels cemented by limonite 
and hematite, which give the fo=mation a . distinctive reddish-brown or 
orange color. The · gravel contains pebbles and cobbles as large as 
3 inches in diameter, many of which . are 't·7ell-rounded and polished. . The 
coar~eness of the gravel suggests that the streams which transported 
and deposited the gravel must have been very swift. The high state of 
abrasion of the gravel indicates long transport from distant sources. 
However, some pebbles are angular and probably had more lo.cal s·ources. 
The Lafayette Gravel has a maximum thickness of about 5"0 feet in 
southern Illinois • . Immediately south of the Cache Valley it is commonly 
20 to 30 feet thick, hut north of the valley it occurs only as thin · 
erosional remnants on the tops of a few ridges. The Lafayette or its 
stratigraphic equivalents occur as a sheet-like deposit over a 1-1ide 
area of the. Midwes·t in parts of Illinois, Indiana, Kentucky, Tennessee, 
and Missouri. In the Embayment region it unconformably overlies marine 
sediments of early Tertiary and Late Cretaceous ages. 
The Cretaceous and Tertiary rocks older than the Lafayette Gravel 
consist largely of unconsolidated, shallow-water marine sands and clays. 
These sediments · represent the last major invasion of the sea into the 
Midwest. This sea advanced as far as . the southern tip of Illinois along 
the Mississippi Embayment, a broad synclinal structure which plunges 
toward the Gulf of Mexico (see .fig. l:.). In the Vienna area the Tertiary 
and Cretaceous marine sediments are only a few feet thick and mark the 
northernmost extent of a wedge of deposits that thickens southward to 
several thousand feet ·. They probably el~tended several miles farther 
north than nol-l, but \}ere stripped away by erosion. 
2.7 28.1 
0.1 28.2 
0.2 28.4 
0.1 28.5 
0.6 29.1 
1.9 31.0 
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The contact of the Cretaceous. strata with the underlying Paleozoic 
rocks is a major unconformit~ and prior to the invasion of the late 
Cretaceous sea, the region . experienced a long interval of erosion. No 
record exists of this pa~t of the region 1 s geologic history, because 
there are no strata o~ Permian, Trias3ic, or Jurassic ages in the 
Mississippi Valley. Since t~e last withdrawal of the sea in Eocene 
time, the region was uplifted and erosion has continued to the present. 
Intersection with t;ravel road from south. Continue ahead on blacktop. 
STOP. Unguarded railroad crossing. Cross railroad and enter town of 
Big Bay. Continue straight ahead (west) through town to end bf blacktop. 
Follow gravel road (southwest). Continue straight ahead on gravel road. 
Gravel road bears west. 
Bear right on levee road along New Columbia Ditch. 
STOP. T-road intersection. Turn right and cross ditch. Continue 
ahead (nortlu~est). 
The bluff line ahead is a fault-line scarp in Tar Springs Sandstone. 
0.6 31.6 SLO~T. Prepa.re to stop. , 
0.1 31.7 .· Stop 4. New Columbia section. 
The Tar Springs Sandstone in Illinois consists of alternattng buff 
sandstones and varicolored siltstones and shales (see fig. 6). In 
southeastern Illinois, it contains thin coal beds at the top of the 
formation, and in Kentucky and Indiana, there are thin limestones v1ith 
marine fossils near the bottom. The section exposed here measures 
about 150 feet, l7hich is unusually thick for a formation of the 
Chesteri.an Series. Tot-1ard the west it is only 40 feet thick in the 
vicinity of Chester. 
The massive sandstone units of the Tar Springs are resistant to 
weathering, and the formation foL~S the steep northwest wall of the 
Cache Valley for several miles. The bluff is very straight and is a 
fault line scarp eroded along the southernmost exten~ion of the Dixon 
Springs Fault,seen earlier at Stops 1 and 2. The exposure is on the 
upthro\vn block. Crumpling of the thin-bedded sandstone at the southeast 
end of the outcrop may have been caused by faulting, but may· be due to 
slumping. At the northwest end of the outcrop there is another small 
fault along which the beds are downthrown several feet on the northwest 
side. 
The sandstones are cross-bedded and 'exhibit other sedimentary 
· structures, including ripple marks and flute casts, that are~haracter­
istic of deltaic sands. There are no marine fossils, whi~~sugg~ts 
rapid deposition under brackish conditions that were u~vor§b~ ~or 
marine life. Scattered pla~t remains in some of the b~~~~ ~ur~~~ 
evidence of a nearshore marine environment, and poss·ibw~ndi~ " 
deposition under fluvial conditions. ~~~ .· 
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Figure 5. - Early Pleistocene drainage system - Present drainage system 
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1.8 48.8 
1.0 49.8 
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weathered zone, as thick as 7 feet, .occur beneath these sediments 
throughout the middle Mississippi Valley. Above the soil here are 
several feet of red and yellow Cretaceous sand and clay, Pleistocene (?) 
cher.ty colluvium, and loess. 
Leave Stop 6. Return to Route 45. 
STOP. Turn left (north~·1est) on Route {:.5. 
Junction Route 169 on left. Continue straight ahead (north) on Route 45, 
SLOW. Prepare to turn left. 
Turn left on Belknap Road. 
CAUTION. Railroad crossing. 
Cross bridge over Cache River. 
Stop 7. Belknap Quarry. Walk northwest and cross railroad tracks to 
quarry entrance. 
The exposure in the qua1:·ry ·face and on the hill above includes the 
four lowest formations of the Chesterian Series - the Bethel Sa.ndstone; 
tha Downeys Bluff Limestone, the Yankeetown Sandstone, and the Renault 
Limestone (see fig. 6 and the attached geologic column). 
This exposure illustrates the thinness of some of the Chesterian 
formations and the cyclic nature of these shallo"t>~ marine sediments. 
The sudden vertical changes in lithology from limestone to shale to 
sandstone indicate the fairly rapid changes that took place on the sea 
floor during their deposition. These formations also change . laterally 
with sandstones, shales, and limestones grading into one another ac~oss 
southern Illinois.· Thickness varies as well. For example, the Yankee• 
town Sandstone, which is only 15 feet thick here and consists of shale 
and very thin limestones, thickens to about 80 feet farther west into 
Randolph County where it consists primarily of sandstone. Towards the 
east it grades to limestone. 
The Bethel Sandstone here consists of clean quartz sand.stone, l7hich 
thins and grades into shale in western Illinois. Towards the east the 
sandstone becomes thicker. 
At various times conditions on the late Mississippian sea floor at 
any place favored the deposition of sandstone, limestone, or shale. 
Sandstones were deposited in distributaries of the Michigan River 
{fig. 1) and on the sea floor near their mouths. Waves also reworked 
these sands and spread them out as thin sheets in nearshore areas. The 
shales were deposited predominantly in quieter waters--in delta bays 
between the distributaries, in deeper \later, and in areas outside of the 
zone of sand deposition. The limestones were formed in still deeper 
water where there t~as little sand or terrigenous mud being deposited. 
The areas of deposition of sandstone, shale, and limestone changed 
as the distributaries of the Michigan River extended seaward or shifted 
their positions along the shore. The Illtnois Basin was subsiding during 
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deposition of the Chesterian f ormations, and the position of the shore-
line fluctuated over hundreds of miles, extending far northward when 
the rate of subsidence exceerle-1 the gro't·lth of the delta. When this 
occurred, the areas of sandstone, lime.stone, and shale deposition also 
shifted toward the nor~h. 
All of the limestones and shales exposed here are fossiliferous. 
The Yankeetown Formation is especially fossiliferous, and excellent . 
unbroken fossils can be collected. The brachiopod Cleiothyridina 
sublamellosa_ is ver y abundant. Other fossils include the following 
(see attached fossil sheet): 
Brachiopods: Spririferina ~bspinosa 
Orthotete! ~askaskiensis 
Blastoids: Pentremites gemmifor.mis 
Pentremit£~ pyriformis 
Bryozoans: Cystodict~ _labi.osa 
~imedes invagi~ 
~nestella sp. 
bvropora sp. 
Crir-oids: Talarocrinus simplex 
Talarocrimt!. buttsi 
Globocr~ unionensis 
Corals: Amplexus geniculatus 
End of Field Trip 
DRIVE CAREFULLY ON YOUR WAY HOME 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTIIIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or mo';e 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
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older forma tion.s a long 
La Salle Anticline 
PENNSYLVANIAN 
Carbondale and Modesto Formations 
PENNSYLVANIAN 
Caseyville, Abbott, and Spoon 
Formations 
MISSISSIPPiAN 
Includes Devonian in 
Hardin County 
DtVONIAN 
Includes Silurian in Douglas, 
Champaign, and west ern 
Rock Island Counties 
SILURIAN 
Includes Ordovician and Devonian in Ca I houn, 
Greene, and Jersey Counties 
ORDOVICIAN 
CAMBRIAN 
0 Des Plaines Complex- Ordovician to Pennsylvanian . 
~Fault 
ILLINOIS STATE GEOLOGICAL SURVE't' 
BRYOZOANS TRILOBITE CRINOIDS BLASTOIDS 
Pterotocrinus 1 x Pentremites 2 x 
Phillipsio I x 
Archimedes I x 
Rhomboporo I x Plotycrinus 1 x 
BRACHIOPODS Pentremites 
fl . . . CORALS 
Leptoeno I x 
Triplophyllites I x 
Compos ito I x Spiriferino I x 
Spirifer I x 
Brochythyris I x Pugnoides I x Girtyel/o 1 x 
Coninio 2t3 x 
Orthotetes I x Schuchertello 1 x Echinoconchus I x 
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